. Cyclic Voltammograms of BDT-3T-CNCOO and PBDTTT-C-T thin films.
The electrochemical properties of the donors were investigated as thin film in anhydrous acetonitrile under N 2 at a scan rate of 50 mV/s using 0.1M tetrabutylammonium hexafluorophosphate [(n-Bu) 4 N + PF 6 -] as supporting electrolyte, Pt electrodes were used as both the working and the counter electrodes, and Ag/Ag + was used as the reference electrode.
For calibration, the ferrocene/ferrocenium redox couple was measured under the same condition, and the formal potential is located at 0.09V to the Ag/Ag + electrode. It is assumed that the redox potential of Fc/Fc + has an absolute energy level of -4.80 eV to vacuum. The energy levels of the highest occupied (HOMO) and lowest unoccupied molecular orbital (LUMO) were then calculated according to the following equation:
where is the onset of oxidation potential versus Ag/Ag + and is the onset of reduction potential versus Ag/Ag + . UV-vis absorption spectra were record on a Shimadzu UV3600 UV-vis-NIR spectrophotometer. The solution absorption spectra of the donors were recorded on 10 -5 M (based on repeating units for the polymer) chloroform solution, and the film optical absorption spectra were recorded from films cast from 10mg/ml chloroform solutions. where is the permittivity of free space, is the dielectric constant of the semiconductor layer, is the zero-field mobility, is the build-in voltage due to the anode-cathode work function offset, is the thickness of the active layer, and is the field-dependence coefficient.
The dielectric is assumed to be 3 and 3.9 for the hole-only and electron-only diodes, respectively. The thickness of the active layer was measured by using a Dektek profilometer. AFM measurements were performed using a Dimension 3100 scanning probe microscope (Veeco) in tapping mode. Figure S6 . TEM images of the active layer with 90% BDT-3T-CNCOO weight ratio. the lamellar stacking coherence length estimated by using the full width at half-maximum (fwhm) of the fitting peaks based on the Scherrer equation. Figure S8 . The R-SoXS fitting results with multi-lognormal distributions.
